Type II cGMP‑dependent protein kinase inhibits RhoA activation in gastric cancer cells.
Small GTPase RhoA is a key signaling component regulating cell migration and stress fiber formation. Previous studies have shown that RhoA activity is regulated by protein kinases, such as cAMP‑dependent protein kinase (PKA) and type I cGMP‑dependent protein kinase (PKGI), which phosphorylate the protein. This study was designed to investigate the effect of type II cGMP‑dependent protein kinase (PKGII) on RhoA activity. Cells of the human gastric cancer line AGS were infected with adenoviral constructs bearing the PKGII cDNA in order to increase its endogenous expression, and were treated with 8‑pCPT‑cGMP to activate the PKGII enzyme. A transwell assay was performed to measure the migratory activity of the treated cells, and immunofluorescent microscopy was used to observe the formation of stress fibers. The phosphorylation of RhoA was detected by western blotting, and the activity of RhoA was measured by a pull‑down assay. Co‑immunoprecipitation (co‑IP) was performed to detect binding of PKGII to RhoA. Glutathione S‑transferase (GST)‑fused fragments of RhoA and PKGII were expressed in Escherichia coli and used to investigate the domains required for the binding. The results showed that lysophosphatidic acid (LPA) treatment increased the migration and the formation of stress fibers in AGS cells and that this effect was RhoA‑dependent. An increase in PKGII activity, not only inhibited LPA‑induced migration and stress fiber formation, but also suppressed LPA‑induced activation of RhoA. PKGII caused serine 188 (Ser188) phosphorylation of RhoA, but not the phosphorylation of the mutant RhoA Ser188A, and therefore had no inhibitory effect on the activity of the mutant protein. Co‑IP results showed that there is direct binding of PKGII to RhoA. The GST pull‑down assay showed that the fragment containing RhoA amino acid residues 1‑44 and the N‑terminal fragment of PKGII containing amino acid residues 1‑176 are required for the binding between the two proteins. These results suggested that PKGII inhibits RhoA activity by binding to this small GTPase and causing phosphorylation at its Ser188 site.